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Epitome 

(57) [Abstract] 

[Technical problem] The dynamic pressure supported to shaft orientations at the time of starting can fully be 
generated, and the sealing form thrust hydrodynamic bearing which does not damage an end face etc. is offered. 
[Means for Solution] The flange 1 of body of revolution 3 is contained in the state of seal in housing 2. While 
establishing the dynamic pressure generating slot 8 of V typeface in the vertical both-ends sides 5 and 6 of the 
above-mentioned flange 1, two or more holes 11 penetrated to shaft orientations at the direction inside of a 
path are formed in the above-mentioned flange 1 from the dynamic pressure generating slot 8. Moreover, total of 
the cross section of the above-mentioned hole 11 may be 1/30, even if there is little ring domain 7 area. 
Furthermore, the sump ball 13 is formed in the abutment 12 of the housing 2 which counters the end face 6 of 
the above-mentioned flange 1 bottom. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It has the body of revolution which consists of the flange prepared in the end of an axis and this axis, 
and housing which contains the flange of this body of revolution in the state of sealing. In the sealing form thrust 
hydrodynamic bearing by which the dynamic pressure generating slot is established in the abutment of the 
above-mentioned housing which counters the end face or this end face of the above-mentioned flange the 
above-mentioned flange The sealing form thrust hydrodynamic bearing characterized by having at least one hole 
penetrated to shaft orientations at the direction inside of a path rather than the ring domain in which the above- 
mentioned dynamic pressure generating slot was established. 

[Claim 2] The sealing form thrust hydrodynamic bearing to which total of the cross section of the above- 
mentioned hole is characterized by being [ of the above-mentioned ring domain ] 1/30 at least in a sealing form 
thrust hydrodynamic bearing according to claim 1. 

[Claim 3] The sealing form thrust hydrodynamic bearing characterized by equipping partially at least the 
abutment of housing which counters the end face of the above-mentioned flange with opposite or the lapping 
sump ball in the above-mentioned ring domain in a sealing form thrust hydrodynamic bearing according to claim 1 
or 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a sealing form thrust hydrodynamic bearing. 
[0002] 

[Description of the Prior Art] Conventionally, it has the body of revolution which consists of the flange prepared 
in the end of an axis and this axis as a sealing form thrust hydrodynamic bearing, and housing which contains the 
flange of this body of revolution in the state of sealing, and there are some which established the dynamic 
pressure generating slot in the shaft-orientations both-ends side of the above-mentioned flange. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned conventional sealing form thrust 
hydrodynamic bearing, when the above-mentioned body of revolution is installed in the direction of a vertical, the 
above-mentioned body of revolution descends with gravity before starting, and the end face of the flange bottom 
and the abutment of housing which counters it are in the condition that only the film of the condition which 
contacted, or a very thin working fluid exists. Although the dynamic pressure generating slot of for example, V 
typeface tends to draw a working fluid in coincidence in the center of radial of this slot in respect of the shaft- 
orientations both ends of a flange in this condition if body of revolution is started Since housing has contained 
the flange in the state of sealing, between the abutment of housing with which negative pressure occurs 
between the end face of a flange top, and housing, and a little deer working fluid does not exist in it extremely 
from the first, and the end face of the flange bottom There was a problem that a working fluid could not fully be 
led especially to the part of the radial inside. Therefore, there was a problem of being in the condition that 
working fluids ran short between the end face of the flange bottom and the abutment, could not fully generate 
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the dynamic pressure which supports a flange, and could not achieve the function as a thrust hydrodynamic 

bearing, and damaging the end face of a flange etc. at the time of starting of body of revolution. 

[0004] Then, the purpose of this invention is to offer the sealing form thrust hydrodynamic bearing which can 

fully generate the dynamic pressure supported to shaft orientations, and does not damage an end face etc. at 

the time of starting. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the sealing form thrust 
hydrodynamic bearing of claim 1 It has the body of revolution which consists of the flange prepared in the end of 
an axis and this axis, and housing which contains the flange of this body of revolution in the state of sealing. In 
the sealing form thrust hydrodynamic bearing by which the dynamic pressure generating slot is established in the 
abutment of the above-mentioned housing which counters the end face or this end face of the above-mentioned 
flange the above-mentioned flange Rather than the ring domain in which the above-mentioned dynamic pressure 
generating slot was established, the direction inside of a path is equipped with at least one hole penetrated to 
shaft orientations, and it is characterized by **. 

[0006] According to the sealing form thrust hydrodynamic bearing of claim 1 T since the shaft of body of 
revolution is supplied between the end face of the flange bottom, and the abutment of housing through the hole 
with which the working fluid between the end face of the above-mentioned flange top and the abutment of 
housing will penetrate the above-mentioned flange if body of revolution rotates in the state of a vertical, enough 
working fluids for a dynamic pressure generating slot can be supplied. Therefore, the dynamic pressure which 
supports the shaft orientations of a flange fully occurs, and the function as a thrust hydrodynamic bearing can 
be achieved, and the end face of the flange bottom and the abutment of housing which counters it are not 
damaged. 

[0007] In the sealing form thrust hydrodynamic bearing according to claim 1, as for the sealing form thrust 
hydrodynamic bearing of claim 2, total of the cross section of the above-mentioned hole is characterized by 
being [ of the above-mentioned ring domain ] 1/30 at least. 

[0008] In the sealing form thrust hydrodynamic bearing of claim 2, since total of the cross section of the above- 
mentioned hole has the above-mentioned ring domain 1/30 at least, working fluids enough at a predetermined 
engine speed are supplied to the end face of the flange bottom, and sufficient dynamic pressure arises. This was 
confirmed by the experiment. 

[0009] The sealing form thrust hydrodynamic bearing of claim 3 is characterized by equipping partially at least 
the abutment of housing which counters the end face of the above-mentioned flange with opposite or the 
lapping sump ball in the above-mentioned ring domain in the sealing form thrust hydrodynamic bearing according 
to claim 1 or 2. 

[0010] According to the sealing form thrust hydrodynamic bearing of claim 3, since the abutment of housing 
which counters the end face of the above-mentioned flange is partially equipped with opposite or the lapping 
sump ball at least in the above-mentioned ring domain, supply of the working fluid to the end face of the flange 
bottom at the time of body-ol^revolution starting is performed also from this sump ball, and generating of the 
dynamic pressure by the dynamic pressure generating slot is ensured. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this invention to a 
detail. 

[0012] Drawing 1 (a) is the sectional view of the gestalt of 1 operation of this invention. However, about housing 
2, in order to make it legible, hatching is omitted. 

[0013] As shown in drawing 1 (a), body of revolution 3 consists of the flange 1 fixed to an axis 4 and its edge. 
The above-mentioned axis 4 and the flange 1 are supported in a radial and the axial direction with housing 2. The 
above-mentioned flange 1 is held in housing 2 at the seal condition. As shown in the end faces 5 and 6 of the 
vertical both sides of the above-mentioned flange 1 at drawing 1 (a) and (b), the dynamic pressure generating 
slot 8 of V typeface is established in the ring domain 7. This ring domain 7 is a field between a circle 9 and a 
circle 10 in drawing 1 (b). 

[0014] Moreover, eight through tubes 1 1 are formed at equal intervals on the periphery rather than the ring 
domain 7 of the above-mentioned flange 1 at the radial inside. Total of the cross section of this through tube 11 
has become 1/30 or more [ of the area of a ring domain 7 ]. 

[0015] On the other hand, two or more sump balls 13 which counter the above-mentioned ring domain 7 partially 
are formed in the end face 6 of the above-mentioned flange 1 bottom, and the abutment 1 2 which counters. The 
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radial inside is curving smbothly so that a working fluid 14 may tend to leave this sump ball 13 in dynamic 
pressure generating slot side 8. 

[0016] On the other hand, the dynamic pressure generating slot 15 is established in the above-mentioned axis 4, 
and the axis 4 is supported to the radial direction with dynamic pressure. 

[0017] When the body of revolution 3 of the sealing form thrust hydrodynamic bearing of the above-mentioned 
configuration is installed in the direction of a vertical, before starting, the above-mentioned flange 1 descends 
with a self-weight and the end face 6 of the flange 1 bottom and the abutment 12 of the housing 2 which 
counters it will be in the condition that only the film of the condition which contacted, or the very thin working 
fluid 14 exists. In this condition, if body of revolution 3 is started, the dynamic pressure generating slot 8 of V 
typeface tends to draw a working fluid 14 in the center of radial of this slot 8. At this time, the space between 
the end face 5 of a flange 1 top and the abutment 12 of housing 2 and the space between the end face 6 of the 
flange 1 bottom and the abutment 12 of housing 2 are open for free passage with the hole 11 which penetrates a 
flange 1 in the direction inside of a path rather than a ring domain 7. Therefore, a working fluid 14 flows, as the 
arrow heads E and F of drawing 1 (a) show through the above-mentioned hole 11, and a working fluid 14 is 
supplied between the end face 6 of the flange 1 bottom, and the abutment 12 of housing 2. For this reason, even 
if housing 2 has contained the flange 1 in the state of sealing, negative pressure does not occur between the 
end face 8 of a flange 1 top, and housing 2. For this reason, between the abutment 12 of housing 2, and the end 
face 6 of the flange 1 bottom, as shown in arrow heads D, E, and F, a working fluid 14 can fully be supplied to 
especially the part of the radial inside, and dynamic pressure can be generated from the time of starting. 
[0018] Thus, since a working fluid 14 is fully supplied to the ring domain 7 of the end face 6 of the flange 1 
bottom at the time of starting of body of revolution 3, the dynamic pressure which the dynamic pressure 
generating slot 8 prepares and supports a flange 1 to shaft orientations in the ring domain 7 can fully be 

generated, anci the function as a thrust hydrodynamic bearing can be achieved. 

[0019] Moreover, the dynamic pressure generating slot 6 of a flange 1 brings in a working fluid 14 from the 
above-mentioned sump ball 13. That is, at the time of rotation of a flange 1, since the above-mentioned dynamic 
pressure generating slot 8 brings in a working fluid 14 from the sump ball 13 of dynamic pressure generating slot 
8 directly under, as compared with the case where there is no above-mentioned sump ball 13, a working fluid 14 
is supplied still more easily between the end face 6 of the flange 1 bottom, and the abutment 12 of housing 2. 
[0020] Drawing 2 shows the relation of the flying height of body of revolution 3 to the ratio of total of the area of 
all the holes 1 1 for circulating a working fluid 14, and the area of a ring domain 7. In detail, drawing 2 is drawing 
showing the relation of the flying height of body of revolution 3 to the ratio of the gross area of all the holes 1 1 
for working-fluid 14, and the area of a ring domain 7, when changing the rotational frequency of body of 
revolution 3 with 1000r.p.m., 3000r.p.m., and 5000r.p.m. When the ratio of the gross area of the above-mentioned 
hole 1 1 and the area of a ring domain 7 was 1/30 or more and the rotational frequency of body of revolution 3 
changes with 1000r.p.m., 3000r.p.m., and 5000r.p.m., the flying height of body of revolution 3 is set to about 5 
micrometers, 5.5 micrometers, and 6 micrometers, respectively, and turns into 5 micrometers or more of setting 
flying heights. Therefore, the ratio to the total of the area of the hole 1 1 for workingHluid 14 and the area of a 
ring domain 7 which penetrate a flange 1 is 1/30 or more, and 5 micrometers or more whose body of revolution 3 
is the setting flying height as the rotational frequency of body of revolution 3 is more than 1000r.p.m. can be 
secured. 

[0021] In addition, with the gestalt of the above-mentioned implementation, although the dynamic pressure 
generating slot 8 is established in the end faces 5 and 6 by the side of the upper and lower sides of a flange 1, it 
may establish a dynamic pressure generating slot in the abutment of housing which counters the above- 
mentioned end face. 

[0022] Moreover, although a sump ball is not illustrated, it may be formed in the end face of this flange. You may 
make it this sump ball counter a ring domain with a dynamic pressure generating slot, or it may lap with this ring 
domain partially. Moreover, with the gestalt of operation, although two or more sump balls 13 are formed in the 
periphery part of the abutment 12 of housing 2, they may be formed in the inner circumference part of a housing 
abutment. Moreover, the configuration of a sump ball may be a round hole, a radii form, or a ring form. 
[0023] 

[Effect of the Invention] So that clearly as mentioned above, the hydrodynamic bearing of claim 1 It has the 
body of revolution which consists of the flange prepared in the end of an axis and this axis, and housing which 
contains the flange of this body of revolution in the state of sealing. In the sealing form thrust hydrodynamic 
bearing by which the dynamic pressure generating slot is established in the abutment of the above-mentioned 
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housing which counters the end face or this end face of the above-mentioned flange the above-mentioned 
flange Since the direction inside of a path is equipped with at least one hole penetrated to shaft orientations 
rather than the ring domain in which the above-mentioned dynamic pressure generating slot was established, a 
working fluid can fully be supplied through this hole between the end face of the above-mentioned flange bottom, 
and the field of the above-mentioned housing which counters this field. Therefore, the dynamic pressure which 
supports the shaft orientations of a flange can fully be generated, the function as a thrust hydrodynamic bearing 
can be achieved at the time of starting, and damage on the end face of a flange and the abutment of housing can 
be prevented. 

[0024] Moreover, in a hydrodynamic bearing according to claim 1, since the area of a ring domain is 1/30 at 
least, total of the cross-sectional area of the above-mentioned hole can fully supply a working fluid between the 
end face of the flange bottom, and the field of the above-mentioned housing which counters this field, and the 
hydrodynamic bearing of claim 2 can secure the setting flying height. 

[0025] Moreover, in a hydrodynamic bearing according to claim 1, since the hydrodynamic bearing of claim 3 
equips the above-mentioned ring domain with opposite or the lapping sump ball partially at least in the abutment 
of housing which counters the end face of the above-mentioned flange, it can supply a working fluid more 
certainly between the end face of the above-mentioned flange bottom, and the field of the above-mentioned 
housing which counters in this field. 

[Translation done.] 
* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) is the sectional view of the hydrodynamic bearing concerning the gestalt of 1 
operation of this invention. Drawing 1 (b) is the top view of the end face of a flange top. 

[Drawing 2] Drawing 2 shows the flying height of body of revolution to the ratio of the gross area of a hole, and a 
ring domain. 

[Description of Notations] 

1 — Flange 2 — Housing 3 — Body of revolution 4 [ 6 — End face of the flange bottom 7 — Ring domain, ] — 
An axis, 5 — End face of a flange top 

8 — Dynamic pressure generating slot 1 1 — Hole 12 — The abutment of housing, 13 — Sump ball. 
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[Drawing 1] 
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[Drawing 2] 
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